An encompassing model of a business loan contract with the bank is constructed to establish the roles and relative importance of asymmetry of information, market power, borrower (entrepreneurial) effort and quality in explaining contract features. Special cases of the model include symmetric versus asymmetric information regimes, competition versus monopoly power, adverse selection versus moral hazard. The model is tested on a large SME database from a large UK bank. Results indicate that the model is a good description of the data; that the bank has considerable market power; and that there is moral hazard but no adverse selection in the market
I. INTRODUCTION
A considerable research effort has been directed to further our understanding of the characteristics and determinants of loan contracts. One objective has been to explain the stylized facts of such contracts: there is growing evidence that interest rate margins, loan sizes and the level of collateral vary between seemingly similar customers (see e.g. Cressy and Toivanen, 1998) . But whilst during the last two decades, much progress has been made in advancing our theoretical knowledge on how asymmetric information affects optimal loan contracts (see Jaffee and Russell, 1976; Stiglitz and Weiss, 1981; Bester, 1985; and Broecker, 1990) . As is so often the case in economics, theoretical work has predated the applied: very little has been achieved in terms of structural empirical analysis. In addition to the general interest in what conditions prevail when real world contracts are designed and how these conditions affect the nature of the contracts, theoretical research would ideally need empirical results for guidance.
The objective of this paper is therefore to contribute to the literature firstly, by theoretically modeling optimal loan decisions under both symmetric and asymmetric information when the loan contract has several (up to four) dimensions instead of the usual two (interest rate and collateral); secondly, by allowing explicitly for imperfect competition in the banking market (see Besanko and Thakor, 1987 , for such a model); and thirdly, by testing the model using loan level data from a representative UK bank.
We will use as a starting point of our analysis our recent paper by (Toivanen and Cressy, 1998) where we built and estimated a model with a three dimensional (loan size, collateral, and interest rate) loan contract, exogenous effort and competitive banking markets that explained the stylized facts of credit markets under both symmetric and asymmetric information (adverse selection). We found support for the model's predictions, and could not reject the null hypothesis of symmetric information.
Most of the existing theoretical literature adopts modeling structures that result in a first best equilibrium where collateral plays no role. As we argued in (Toivanen and Cressy, 1998, (CT) , such models, although well suited for generating theoretical insights, do not lend themselves to the task of generating testable hypotheses on the informational structure of the credit market as they by assumption rule out one possible structure, that of symmetric information. Likewise, the bulk of the emerging empirical literature testing for a regime of asymmetric information (Puelz and Snow, 1994 , Chiappori and Salanie, 1996 , and Dionne et al., 1997 ) relies on reduced form estimations. Though again well suited for the specific task of testing for an asymmetric information regime, do not yield results on the wider issue of the characteristics of the optimal contract. The existing empirical papers on loan contracts (Berger and Udell, 1990 and 1992 , Boot et al., 1991 ) also tend to focus on one or the other dimension of the loan contract, and do not (explicitly) test the nature of the informational regime. In addition, to the best of our knowledge, CT is the only paper that explicitly derives an econometric test of the nature of the informational regime from a theoretical model, and executes this test.
In the current paper we avoid the problems (from an empirical standpoint) present in most of the theoretical banking literature by constructing a model that has a role for collateral even under symmetric information. The intuition behind the result is very straightforward: collateral represents an alternative means of payment. By pledging collateral the customer raises the expected profit of the bank and can therefore expect a lower interest rate in return. The customer then optimizes between these alternative ways of paying the loan. Concentrating on banking and loan contracts allows us to assume that both contracting parties are risk-neutral: we thereby avoid the modeling problems presented by risk-aversion of one or the other party.
We use as a starting point the modeling framework of CT, but relax several of the assumptions made there. Whereas they assumed competitive banking markets, we allow for imperfect competition. This is done by modeling theoretically the two polar cases of a monopolistic bank and a bank operating in fully competitive markets. We are then able to show (in all but one version) of the model that only one parameter of the loan contract (the interest rate) differs when the market structure assumption is changed, and that one can therefore easily build an empirical model that encompasses the two versions (monopoly, competitive markets) of the theoretical model. A corollary of this is that our model of optimal loan contracts gives a theoretical justification for the approach taken in several industrial organization-based studies on banking competition (e.g. Spiller and Favaro, 1984, Suominen, 1994) where the researchers have only modeled the interest rate, not the whole loan contract. One novelty of our model is that it allows us to measure the degree of market power by using data from a single firm (bank).
Whereas in CT we assumed that the type of the customer is exogenous, we allow for the possibility that the type (i.e., the success probability) is an endogenous variable. It turns out that this has distinct effects on the form of the optimal contract both under symmetric and asymmetric information (moral hazard). The consensus view in the literature in what is becoming known as 'empirical contract theory' seems to be that one cannot distinguish moral hazard from adverse selection econometrically. One contribution of this paper is to show that this indeed can be done. In fact, we show that more than this is possible as we demonstrate a test for endogeneity of effort even under symmetric information. Conditional on the model fitting the data, we are thus in a position to test i) whether effort is endogenous or exogenous; ii) whether information is symmetric or asymmetric; and iii) the degree of market power that the bank possesses.
The next Section of the paper presents the basic model. We then solve in Section III the monopoly and perfect competition versions of the model under the twin assumptions of exogenous effort and symmetric information. After that, we relax the assumption of symmetric information to allow for adverse selection, and again solve the model under both competition regimes. We then proceed to analyze the case of endogenous effort first under symmetric and then under asymmetric information (moral hazard), and under both modes of competition, in Section IV. In Section V we discuss how to build an empirical model that nests the different versions of the theoretical model so as to allow the econometrician to test different assumptions. In the sixth Section, we present the data and the estimation results. Section VII concludes and summarizes.
II. THE BASIC MODEL
The basic structure of our model follows closely that adopted in CT. A risk neutral entrepreneur maximizes expected profits by investing L either in a riskless project with a rate of return r or in a risky project with gross return R(X i , L) in success states and 0 otherwise. R is an increasing, strictly concave and twice continuously 
∞ < 1 . These assumptions capture the essential features of effort: that there is some lower limit of effort that results in a positive probability of success; that the success probability is increasing in effort, but at a decreasing rate; and that no level of effort guarantees success. The entrepreneur negotiates the loan terms with a risk neutral, profit-maximizing bank. The loan terms consist of loan size L, interest rate α , collateral C and possibly (under the assumptions of endogenous effort and symmetric information) the level of effort θ . As in CT, we assume that the cost of pledging collateral, f(X i ,C), is an increasing, twice differentiable, strictly convex function of C. In order to allow that some firms find it optimal to pledge zero collateral, it is assumed that f(0)>0 and f'(0)≤ β , where a prime again denotes a derivative, 2 and β is a parameter of the model (see below). In case of default, the firm's value is zero in excess of whatever collateral was pledged: this assumption (taken from CT) allows us to treat inside and outside collateral equally, and conforms with the real-life definition of default.
The bank manager uses available quantitative information X i to categorize 3 entrepreneurs into different groups i, i=1,...,k, where the number of entrepreneurs in group i is denoted N i . The success probability p varies over entrepreneurs i, and within each group with θ . Under symmetric information and exogenous effort the bank is able to identify those customers within group i that have the same θ θ = j . The number of customers within these subgroups is n ij , which satisfies n N
The bank hence optimizes the loan for customers that exhibit similar characteristics, and is assumed to 6 be able to discriminate a) between customers with different observable and quantifiable characteristics under all informational regimes and, b) between customers with different observable, exogenous, qualitative characteristics under symmetric information and exogenous effort. When effort is endogenous and information symmetric, we assume that there exists some enforcement mechanism that enables the bank to write the contract contingent on the effort level promised by the entrepreneur.
We do not specify in any more detail what form such a mechanism might take.
The entrepreneur's objective function is then given by:
where 
where r is the bank's exogenously given cost of funds (deposit or world bond market interest rate), K>0 is a fixed cost of writing the loan contract and β and δ are parameters. We assume 0 1 < ≤ β and δ ≥ 0 to hold. This set up allows for the possibility that the bank does not recover the full market value of collateral in case of default, and for the possibility that the bank has to incur some fixed cost in liquidating the collateral.
Different combinations of assumptions on the symmetry of information, the endogeneity of effort, and the level of competition in the loan market yield a total of eight different regimes for which the model has to be solved. We will analyse this, and state the results, in the following two Sections.
III. EXOGENOUS EFFORT

A. Symmetric Information
We start the analysis by assuming that the bank is able to discover the value of θ i , which is here assumed to be exogenous. In other words, entrepreneurs in group N i vary, but the bank is able to find out the value of the qualitative characteristics of the entrepreneurs, and can discriminate on the basis of that information. This means it can offer loan contracts conditional on the value of θ i .
To solve for the optimal loan contract under the assumption of competitive loan markets we solve the following program: 
b) the optimal interest rate is given by It follows from Proposition 1 that the level of collateral depends only on exogenous variables; that entrepreneurs with a high probability of success get a larger loan; and that they pay a lower interest rate than entrepreneurs with a low probability of success if and only if ( * )
it is an empirical matter to establish whether the last claim holds, we will from now on in the theoretical treatment assume this to be the case. When we change the assumption of competitive loan markets to one of a monopoly bank, the program that yields the optimal loan terms changes to max , ;
Again, it can be shown that the first order conditions yield a unique maximum which we characterize in the following Proposition: 
where
, ) is a measure of the monopoly power of the bank.
The intuition behind these results is that as the size of the loan determines the total surplus, a monopoly bank has every incentive to give a loan that maximizes this.
The bank then uses the interest rate to capture the surplus left after the optimal amount of collateral has been pledged. As the loan size (and therefore the surplus created by the entrepreneur) is an increasing function of θ i , the interest rate is also an increasing function of θ i . Proposition 2b follows simply from attaching weights to the interest rate equations generated under the monopoly bank and competitive loan market assumptions respectively. Under the current assumptions, we are thus able to infer from the coefficient of the bank's cost of funds (r) the level of market power enjoyed by the bank.
B. Asymmetric Information (Adverse Selection)
We now change the assumption of symmetric information to allow for the possibility that the bank is not able to find out the value of θ i . This means that within each category N i , the bank has to resort to incentive compatible contracts. For simplicity, and in line with most of the literature (and CT), we assume that θ i can take two values that satisfy θ θ G B > (subscripts stand for "Good" and "Bad" borrowers respectively). This assumption yields the following probabilities of success:
. We further assume that the bank knows the proportion χ of Good
If the loan market is competitive, the bank makes zero expected profits from the loans it grants to entrepreneurs, and the program that the bank has to solve for entrepreneur of type j (within group i) takes the form 6 max , ;
The new constraint is the familiar incentive compatibility constraint. As is common in this type of models, the only constraint that binds (in addition to the bank's zero profits constraint) is the incentive compatibility constraint of the Bad borrower. We summarize the results in Proposition 3 without proof (as the Proposition is identical in content to that of Proposition 2 in CT):
PROPOSITION 3: Under the assumptions of i) competitive loan markets, ii) exogenous effort and iii) asymmetric information, a separating equilibrium exists where a) the optimal loan contract of the Bad borrower is identical to that described in Proposition 1; b) A Good borrower's optimal loan contract is otherwise similar to that described in
Proposition 1, but she pledges more collateral than a Bad borrower as determined by
We thus obtain the standard adverse selection result where the Good borrower pledges more collateral than she would under symmetric information. This she does in order to avoid dissembling by the Bad borrower. We next change the assumption of competitive loan markets to that of a monopoly bank. The program that the bank solves then takes the form
where the first subscript stands for the type of the entrepreneur, and the second for the type of entrepreneur for whom the contract has been designed (i.e.,
gives the profit of the bank from a contract that is designed for a Good borrower, and made with an entrepreneur who is a Good borrower 7 ). An important feature to be noted is that under the current assumptions, it is the Good borrowers' participation constraint that is binding (if any). This is a consequence of characterizing the types via first order stochastic dominance and hence holds e.g. in the models of Besanko and Thakor (1987) and Wang and Williamson (1994; see Vauhkonen, 1997 ). In our model, it can be shown that as long as the optimal contract is a separating one, the optimal loan sizes 
PROPOSITION 4: a) Under the assumptions of i) a monopoly bank, ii) exogenous effort and iii) asymmetric information, a) if f(0)=0 holds, the optimal loan sizes and interest rates of the Bad and the Good borrower are identical to those described in Proposition 2, the optimal level of collateral of the Good type is identical to that described in Proposition 2, and the optimal collateral of the Bad type is zero b) if f(0)=0 does not hold, the bank either i) chooses a pooling contract that is identical to the contract of the Good or the Bad borrower as described in Proposition 2 (which of these depends on the relative profitability of the two contracts, and the proportion of Good and Bad types in the customer population: see Appendix A for precise characterizations) or ii) designs a separating contract.
The changes induced by a change in the assumption of the competitiveness of the loan market are thus more dramatic under asymmetric information than symmetric information when effort is exogenous. The result of Proposition 2b,i) resembles that of Besanko and Thakor (1987) The Corollary means that the test employed in CT to test for adverse selection is not sensitive to the level of competition in the market as long as the optimal monopoly contract under adverse selection is not a pooling contract.
IV. ENDOGENOUS EFFORT
A. Symmetric information
In this Section we change the assumption of the exogeneity of θ i and assume that it is endogenously chosen after the loan contract is signed. As discussed earlier, we assume that under symmetric information the bank and the entrepreneur are able to write a contract that is contingent on the level of effort exerted after the contract is signed, and that there exists some mechanism that allows the bank to enforce the agreed level of effort. This setup means that the loan contract has as its fourth dimension the level of effort, and under the assumptions of symmetric information and a competitive loan market the program to be solved changes from (3) to (14):
θ , is a function of θ i , which in turn is endogenously determined. Our assumptions define a decreasing returns to scale technology with respect to producing success with effort. The cost of effort is assumed linear as stated in (1). Solving (14) yields Proposition 5: 
What emerges is that the equations determining the interest rate and loan size are robust to the endogeneity of effort, as is the collateral equation (when compared to the exogenous effort, symmetric information model). As effort is now part of the contract, Proposition 5b defines the comparative statics of it with respect to other variables of interest. It turns out that effort is an increasing function of loan size. None of the other endogenous variables nor the bank's cost of funds affects on effort. Not surprisingly, increasing the cost of effort leads to a decrease in the level of it.
When changing the assumption from competitive loan markets to a monopoly bank the program to be solved becomes A monopolistic loan market shares the same features regardless of whether or not effort is endogenous. The one departure from this rule is naturally the endogeneity of effort: in this respect monopolistic and competitive loan markets are identical.
B. Asymmetric information (Moral Hazard)
We now relax the assumption that the bank observes the level of effort, and that the parties can contract on it. Our assumptions on the technology and preferences enable us to use the first-order approach (see e.g. Grossman and Hart, 1981, Rogerson, 1985) . In our model this means 
c) the following comparative statics w.r.t to effort hold:
This time the changes compared to symmetric information are large: whereas under symmetric information the level of collateral is a function of exogenous variables only, under asymmetric information it is a function of loan size and interest rate in addition to being a function of exogenous variables. Also should be noted that whereas the exogenous variables work under symmetric information only through the cost of collateral function f(.), they now affect the level of collateral in addition through the probability of success and the cost of effort functions p(.) and V(.). When one compares the comparative statics of effort, the most important (and anticipated) difference is that under asymmetric information the level of collateral affects positively on the level of effort, i.e., collateral can be (is) used to induce the entrepreneur to exert effort. Under symmetric information there was no need for this. In addition, the level of effort is a negative function of the interest rate. One should also note that the collateral and effort comparative statics with respect to loan size are intertwined: when the former is positive (negative), the latter has to be negative (positive).
With moral hazard, the level of collateral is identical for all customers within a given group i. This level of collateral can be zero if the cost of effort is sufficiently
high. In such a case, the bank offers customers within a group a contract that is based on their success probability when their effort level is θ . Empirically we observe however that the level of collateral varies within groups (see Table 2 in CT). The reason for this could be, e.g., that our vector of exogenous variables is not identical to that used by the bank.
Changing the assumption on the competitiveness of the loan market to a monopoly results now in the following program Once again, the only change that a shift in the competitiveness of the loan market induces is a change in the interest rate equation. Otherwise the monopoly bank's optimal loan contract is determined by the same equations, and same comparative statics, as that of a bank facing a competitive loan market.
V. THE ECONOMETRIC MODEL
A. The general model
The aim in this Section is to build an econometric model that nests the different versions of the theoretical model explored in the two previous Sections. The equations that determine the optimal loan contract under different assumptions are presented in Table 1 . As can be seen, the loan size equation is not affected by changes in the assumptions about the symmetry of information, endogeneity of effort, or level of competition. Although the equation stays the same, there is a difference between the two effort assumptions in that when effort is endogenous, the loan size is a function of one other endogenous variable (effort) whereas under exogenous effort it is determined solely by exogenous variables. The interest rate equation depends on the level of competition, but not on the symmetry of information or the endogeneity of effort. As stated earlier, one can therefore easily build an estimation equation that nests both the competitive loan market and the monopoly bank interest rate equations. The level of collateral depends on whether information is symmetric or asymmetric, and (under asymmetric information) on whether effort is endogenous or not. Lastly, optimal effort (when endogenous), is affected by the assumption on the symmetry of information, but not by the competitiveness of the loan market.
[ The above theoretical model suggests the following system of estimating equations that nests all the eight different regimes that have been studied:
Where the X ji are vectors of exogenous variables. Our exogenous variables are a vector (43) of industry dummies; a vector (6) of purpose of loan dummies; year and quarter dummies indicating the timing of the loan; bank's cost of funds (bank's Prime rate); GDP in the quarter of making the loan contract; duration of the loan and its square; and interactions between these. We include industry dummies into all equations; purpose of loan dummies into the loan size and collateral equations; year dummies into the interest rate, collateral and success equations; quarter dummies into all equations; GDP into all others but the loan size equation (it was insignificant in the loan size equation and therefore dropped); and finally, purpose of loan dummy-and duration of the loan-bank's cost of fund interactions into the loan size equation. We discuss the identification of the model in more detail below.
We will proxy effort by the probability of success as the comparative statics for these two are (almost) identical.
B. The Estimation Strategy
Based on the above general empirical model (equations (17)- (20)), one can then use the following estimation strategy to test the model and its different assumptions:
1. The validity of the model can be tested using the loan size equation (17) 
The level of bank market power:
The interest rate equation will also produce a measure of the market power of the bank as equation (8) Our comparative statics tell that collateral is also an increasing function of effort if either effort is endogenous, or if effort is exogenous, but there is asymmetric information. It is hence possible that we could detect a positive correlation between these two variables in both the effort and the collateral equations. However, the timing of events in the case of moral hazard suggests that the causality is one way, and more specifically, that it runs from collateral to effort. The sequence of events in a standard moral hazard model as ours is that at the time of contracting the parties agree on the level of collateral, and the agent (the entrepreneur in our model) thereafter exerts the amount of effort that is in her best interest, conditional on the terms of the contract. 
C. Identification and Estimation
We identify each equation using exclusion restrictions. We instrument loan size using purpose of loan -bank's cost of fund interactions; the interest rate by the bank's cost of funds; and collateral mostly by purpose of loan dummies. In the interest rate estimation we include the purpose of loan dummies into the second stage equation, and therefore have to use a different instrument for collateral. We resort to the same solution that we apply to the instrumenting of effort (our proxy for effort is whether or not the loan succeeded): we use as an instrument the predicted value from a semi-parametric (probit) estimation of the endogenous variable on a 3 rd degree polynomial of exogenous variables. The reason for using this approach is that linear instruments turned out to work badly with effort. The reason for this is twofold: firstly, only a relatively small proportion of all loans default; secondly, the relationship between exogenous variables and success turned out to be highly nonlinear. Both equations also contain a dummy endogenous variable. We therefore report LPM estimates for both success and collateral. Also, we do not employ 3SLS to avoid letting the misspesification of one equation affect the estimation of others.
VI. DATA AND EMPIRICAL RESULTS
A. Data
We employ the same data set as in CT; it consists of 2767 term loans granted to small and medium sized enterprises by a single, representative UK bank between April . We observe the industry of the entrepreneur, the purpose of the loan (6 categories), its duration (in months), and the time of granting the loan (by year and quarter). These are all treated as exogenous variables. In addition we have collected information on the level of GDP in the quarter the loan was granted (this was not used in CT). We also observe the bank's prime rate in each quarter, and use that to measure the bank's cost of funds. The overall descriptive statistics are presented in Table 2 .
[ We treat the size of the loan and its interest rate as endogenous variables. Our other two endogenous variables are discrete, namely whether or not collateral is part of the loan contract, and whether or not the loan 'succeeded' (did not default fail by end of Quarter 1, 1993). Table 3 (reproduced from CT) gives the industry weighted averages of the most important variables. The loans are small on average ( £19 000) and the interest rate margin is circa 3 percentage points. Over 60% of loans are collateralized, and the average duration is 90 months. Some 8 per cent of the loans defaulted (yielding a zero value for the success variable). As can be seen, there is large variation (e.g. measured by the coefficient of variation) in each of the contract variables. As CT discuss at length, this variation remains even when one controls for the industry of the entrepreneur, and the purpose of the loan.
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B. Empirical Results
Estimation results are presented in Table 4 . In the lower half of the Table, we report for each estimation the exogenous variables included into the (2 nd stage) equation, and the results of the tests discussed above. In the first column we report the results of the loan size equation. As can be seen, the exogeneity of success is strongly [ In Column 2, the interest rate is a negative function of loan size, though this is only marginally significant. One should note that CT found, with this same data, and treating loan size as endogenous, that the interest rate is an increasing function of loan size. There are differences in the instruments used, and in that now we instrument SUC in addition to loan size and collateral. This time, we cannot reject the Null that loan size is exogenous to the interest rate (as suggested by our theoretical model). The value of the Bound et al. test suggests that the result is genuine, and not due to weak instruments. We therefore report in Column 3 the results of an estimation where loan size is treated as exogenous. Now the coefficient of loan size is positive and significant, in line with the CT results.
Bank's cost of funds carries a positive coefficient of .154, although this is significant at the 13% level only when we treat loan size as endogenous. When loan size is treated as exogenous, the coefficient of bank's cost of funds is significant at the 10% level with a slightly higher value of .198. Recall that 1/p times one minus the coefficient on bank's cost of funds is a measure of the market power of the bank.
Employing the point estimate from the equation where loan size is exogenous, and the expected success rate in the sample, our estimate of bank market power is .794 on a scale from 0 to one, 0 representing a monopoly.
One can make at least two kinds of comparisons to theoretical models. Firstly, one could denote by 0 the price cost margin that a monopolist achieves in some theoretical model, and calculate the number of firms needed to achieve the level of competition suggested by our point estimate. Thus, to achieve a value .794, a linear demand homogenous goods Cournot oligopoly should have (should act as competitively as if there were) 1.5 firms. Alternatively, one could start from the observation that in our model, the monopoly bank captures (almost) all the surplus.
One could therefore compare the industry surplus (total firm profits) to social surplus generated by a given market structure in some theoretical model. In the linear demand Cournot, a monopoly captures 2/3 of the social surplus, whereas our estimate suggests that the bank captures 79%.
Turning to other variables, we find that the interest rate is a decreasing function of both effort (success) and collateral, as predicted by our model. Duration affects the interest rate in a nonlinear fashion, confirming the findings of CT. We conclude that both the interest rate equation and the loan size equation suggest that our model is a reasonable description of the data, and proceed to discuss the success (effort) and collateral equations.
The success equation, reported in Column 4, is important both as a test of the endogeneity of effort, and as a test of the (a)symmetry of information. Recall that if effort is exogenous, success should not be a function of any of the other endogenous variables; that if effort is endogenous and information symmetric, it should be a function of loan size only (of the endogenous variables); and that if effort is endogenous and there is asymmetric information (moral hazard), it should be a positive function of collateral. Our specification passes the over-identification and instrument validity tests. We find that success is not a function of loan size, and that we cannot reject the Null that loan size is exogenous (treating it as exogenous did not change the results, and we therefore only report the results from the estimation where loan size is treated as endogenous). Interest rate obtains a coefficient of 5.150, which is significant at the 13% level only. Therefore neither loan size nor the interest rate coefficients yield support to the hypothesis that effort is endogenous. The collateral variable, in contrast, obtains a positive coefficient that is significant at the 5% level. This results turned out to be very robust to various experiments both with regard to instruments used (in the reported equation, collateral is instrumented by the purpose of loan dummies vector), and to exogenous variables included into the 2 nd stage regression. The result leads us to reject both the Null of exogenous effort, and the Null of symmetric information (conditional on endogenous effort), and suggests that the data can be characterized by moral hazard. Note that as almost 40% of loans are uncollateralized, this results implies that these loans have no collateral because the cost of providing (more than the minimum amount of) effort is too costly.
In the last column we report the results of the collateral estimation. This can be used for verification of the moral hazard result of the success equation. If there is moral hazard, collateral is a positive function of loan size, whereas otherwise it is not a function of any of the other endogenous variables. We find a positive, statistically significant coefficient for loan size, whereas the other two endogenous explanatory variables (success, interest rate) carry imprecisely measured coefficients. We interpret this as further evidence in favor of moral hazard. We fail to reject the Null of exogeneity for both success and the interest rate. The insignificant coefficient of SUCC means that, in line with CT, we cannot reject the Null of symmetric information against the alternative of adverse selection (of course, the Null of symmetric information was rejected in favor of moral hazard in the success estimation).
VII. CONCLUSIONS
Our objective in this paper was to build upon earlier theoretical and empirical work in uncovering how loan contract terms are determined. We sought to generalize Our theoretical model showed that earlier results that suggest that monopoly power of the bank may lead to pooling contracts and credit rationing are sensitive to the specification of the model. In particular, making loan size endogenous and cost of collateral nonlinear results in the possibility of separating contracts and no credit rationing. Our model displays however the same feature as that of Besanko and Thakor (1987) in that a monopoly bank facing adverse selection may not resort to collateral as a signaling device and that there may be credit rationing in equilibrium. A corollary of this is that the test used in our earlier paper to distinguish symmetric information from adverse selection is not sensitive to the level of market power possessed by the bank as long as we observe separating contracts.
We implemented this testing strategy using a data set explored in earlier work (Toivanen and Cressy, 1998) Our results are important not only because they ex post justify the large research effort of the last two decades that has been directed towards theoretical modeling of (loan) contracts under asymmetric information (more specifically, moral hazard: adverse selection was not found); but also because they (hopefully) can be used as a starting point for further theoretical work. At the same time one should keep in mind that although robust as such, our results are still comparable to one experiment in natural sciences as we have used data from one bank operating in a particular country, and our data is limited by the relatively short time period it covers. More econometric work is called for before the profession can with any confidence claim to know what kind of an environment is faced by agents designing real world (loan) contracts. 
[ ( .1689 Notes: reported numbers are coefficient and heteroskedasticity robust (standard error). PiB, i=1,…,6 are purpose of loan dummy-bank's cost of fund interactions. DURB is the interaction between duration of the loan and bank's cost of funds. Ei = Hausman test of endogeneity of variable i. Reported number is p-value. Bi = Bound et al. test of instrument validity for variable i. Reported number is p-value. OI = Hausman overidentification test. Reported number is p-value. *** = significant at the 1% level ** = significant at the 5% level * = significant at the 10% level a = coefficients and standard errors multiplied by 1000. b = coefficients and standard errors multiplied by 10 000.
FOOTNOTES:
1 We assume that they have either zero wealth or assets tied to idiosyncratically valued and/or illiquid assets. Adding the possibility that the entrepreneur invests some of her wealth into the project does not materially change the results.
2
Our assumptions allow for the possibility that an entrepreneur i) in case of bankrupCTy incurs costs on and above the loss of collateral (e.g. the loss of reputation) and ii) pledges collateral that is worth more to her than to the bank, a case which casual observations seem to support. See CT (footnote 14) for more discussion.
3 Snow and Crocker (1986) and Bond and Crocker (1990) analyze theoretically the welfare effects of exogenous and endogenous categorization respectively in an insurance market model. 4 Strictly speaking, a participation constraint for the entrepreneur should be added to (3). We will assume throughout that the participation constraints are satisfied under the assumptions of competitive loan markets, and the constraint is hence superfluous in (3). If the constraint was binding under the assumptions of competitive loan markets and symmetric information, analyzing the cases of asymmetric information and a monopoly bank would not be necessary anymore as either the participation constraint would be violated under these assumptions, or the results would be identical to those obtained under the current assumptions. The participation constraints will play an important role when analyzing the monopoly bank case.
5
Unless otherwise stated, the proofs of the Propositions are given in Appendix A. 6 We assume that there is no cross-subsidization. 7 This can only be done because the incentive compatibility constraint ensures truth-telling by the Bad borrower. 8 CT reject in their empirical Section the Null hypothesis of pooling contracts. Hence their result of no adverse selection is not caused by their assumption of a competitive loan market. We will execute the same test in this paper.
9
This necessitates us to make choices as to which instruments are purported to instrument each endogenous variable.
10
See CT for a more in depth discussion of the data.
